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Disclaimer

This report was prepared as an account of work sponsored by an agency of
the United States Government. Neither the United States Government nor any
agency there of, nor any of their employees, makes any warranty, express or
Implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately
owned rights. Reference here into any specific commercial product, process,
or service by trade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation, or favoring
by the United States Government or any agency thereof. The views and
opinions of authors expressed here in do not necessarily state or reflect those
of the United States Government or anv aaency thereof.
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Alignment of Project with DOE mission goals

The economic viability of transportation
DOE mission of fly ash to greater distance to
@ overcome regional supply demand
Imbalances

V Protect the environment and public

health from heavy metal emanating

from fly ash disposal Technologies to size, beneficiate and
store fly ash

V Expand the beneficial use and
management of fly ash

A non seasonal product demand

Fig. 1 Alignment of DOE mission with current research on fly ash utilization

This research will ultimately contribute to critical operational and environmental
Issues neqgatively impacting the U.S. coal-based power generation sector




Impact of Research and Development

Technology Considerations for Beneficial Usage of Fly Ash
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Fig. 2 Current state of potential technology of fly ash

Reference: Duke Energy Coal Ash Beneficial Reuse Technologies Study, Raleigh, NC, November 9, 2016




Basis of Research and Development

Background and Hypothesis
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Fig. 3 Background and hypothesis of SuMo fly ash development for filler application



Basis of Research and Development
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Characteristics of the Fly ash

Trace metal analysis on the size segregated fly ash samples

Micron Boral Unclassified
. 3 Boral Class F Fly Ash
Elements | Units | g0 o ¢h | ILPP1 Fly Ash (um) | ILPP2 Fly Ash (um) (um)
3 um =T8 | 45-75 1 10-45 [ =T858 45-75 | 10-45 | =75 | 45-75 | 10-458
As mg/ke | 158 12 | 14 17 [ 15 ] 22 24 18 | 21 22
: Ba mg/'kg 1630 177 172 145 | 306 345 287 3420 ( 3180 | 3390
Boral Micron3 Boral Unclassified e . e = - = - e e - - -
ClassF classF Class F B me/kg | 1040 | 992 | 1190 | 1720 {403 | 548 | 597 | 522 | 603 | 616
Fig. 5 Pictures of collected fly ash Cd mgkg | 2 4 5 | 3| 4 5 2 2 2
Cr mg/kg | 90 56 | 63 78 [ 109] 145 | 157 | 60 | 69 70
Co mg/ke | 11 7 6 6 4 5 5 25 | 28 29
Cu mg/kg | 58 32 | 51 o5 | 41| 46 67 | 151 ] 212 | 244
] ] ] Pb mg/'kg 60 10 10 16 7 11 13 34 43 45
A Fly ash is texturally, physio-chemically [ mghkg | 246 | 567 415 | 292 [121] 108 | 91 | 146 | 151 | 155
different from source of procurement Mo i SN (5 S P 5 S 1 [ 0 o
Ni mg/'kg 29 30 30 32 26 31 31 51 56 57
_ _ _ Se mg'kg 15 20 12 10 20 29 33 8 11 12
A Boron, was found in high concentrations [z mgkg| ND | ND| ND | ND |[ND| ND | ND | ND | ND | ND
; Sn mg/'kg 5 3 3 5 2 3 3 - - -
in all samples —
P v mghke | 137 | 102] 92 | 118 [ 78| 102 | 108 | 154 | 166 | 174
Zn mgke | 113 [ 231 168 | 219 [134] 180 | 208 | 155 | 177 | 180
A Micron® fly ash (Class F) is suitable for [ mgke| ND |084] ND | ND [ND| ND | ND 1 15 | 1.6

filler material as the particle size is
smallest



The Coating Process for Producing SuMo fly ash
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Fig. 6 Pictorial representation of steps undertaken to produce SuMo fly ash




Fast Track Leaching Test of the SuMo Fly ash

Leaching assessment by electrical conductivity and pH change in 24 hours at L/S = 10 (EPA guidelines)

Table. 1 Coating efficacy of SuMo fly ash against leaching based on EC and pH values

Average range of % Average range of
EC (uS)- reduction in EC at 24h decrease in pH

as compared to

uncoated fly ash
SuMo Fly ash (Class F) 410-650 74-87 8-8.5 3.9-44

Uncoated Class F Fly ash 3000 NA 12.4 NA

SuMo Fly ash (Class C) 650-900 72-81 9-8.8 3.8-4

Uncoated Class C Fly ash 3400 NA 12.8 NA

A EC decreased in the range of 72-87 % for the SuMo fly ash showing coating efficacy.

A pH reduces by approximately 4 units for the SuMo fly ash showing coating efficacy.



Leaching Test of the SuMo Fly Ash following EPA protocol (LEAF)

SuMo coating effectively decreased the
leaching potential of B and Cr from
Micron3fly ash.

The list of elements that have
decreased leaching potential after
SuMo coating include:

Ba, Be, Ca, Cd, Co, Li, Mo, Ni, Sr, and
Zn.

Fig. 7 Selected ICP-MS results of leachate emanating from uncoated Class F (Micron3) and SuMo coated sample



